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LIGATION CLIP WITH CONTROLLED
TISSUE COMPRESSION

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims the benefit of and priority
to U.S. Provisional Patent Application Ser. No. 62/968,385,

filed on Jan. 31, 2020, the entire content of which 1s
incorporated by reference.

FIELD

This disclosure 1s generally related to ligation clips and,
more particularly, to ligation clips that are adjustable to
accommodate tissues of variable thickness.

BACKGROUND

Polymeric ligation clips typically include first and second
beams that are coupled together at one end by a pivotable
connection, €.g., living hinge, such that the first and second
beams can be moved in relation to each other between open
and clamped positions. The ligation clips can be applied to
tissue endoscopically through a small diameter incision or
through a small diameter cannula positioned through the
incision to minimize trauma to a patient during a surgical
procedure.

A continuing need exists for a ligation clip that 1s simple
in design, 1s mexpensive to manufacture, has a low profile
for improved visualization at a surgical site, and 1s capable
of controlled tissue compression.

SUMMARY

Aspects of the disclosure are directed to a ligation clip that
includes a frame defining a cavity, a flexible band that 1s
pivotably supported on one end of the frame, and a spring
beam supported on the other end of the frame 1n cantilevered
tashion. The flexible band 1s movable 1n relation to the frame
from an open position to a clamped position to clamp tissue
between the flexible band and the spring beam. The spring
beam in association with the frame and flexible band pro-
vides controlled tissue compression to minimize ischemic
tissue damage.

In one aspect of the disclosure, a ligation clip includes a
frame, a flexible band, and a spring beam. The frame has a
first end portion, a second end portion, and spaced side
walls. The frame defines a cavity between the side walls.
The second end portion of the frame defines a latch recerver.
The flexible band has a first end portion coupled to the first
end portion of the frame and a second end portion supporting
a latch. The flexible band 1s movable 1n relation to the frame
from an open position to a clamped position. The latch 1s
received within the latch recerver in the clamped position to
retain the flexible band in the clamped position. The spring
beam 1s secured to the second end portion of the frame in
cantilevered fashion and 1s extends over the cavity defined
by the frame.

Other aspects of the disclosure are directed to a ligation
clip including a frame, a flexible band, and a spring beam.
The frame has a first end portion, a second end portion, and
spaced side walls to form a rectangular configuration defin-
ing a cavity between the side walls. The second end portion
of the frame defines a latch recerver. The flexible band has
a first end portion coupled to the first end portion of the
frame and a second end portion supporting a latch. The
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2

flexible band 1s movable 1n relation to the frame from an
open position to a clamped position. The latch 1s received
within the latch receiver 1n the clamped position to retain the
flexible band 1n the clamped position. The spring beam 1s
secured 1n cantilevered fashion to the second end portion of
the frame and 1s positioned over the cavity defined by the
frame. The spring beam includes a curved body having a
central portion that bows upwardly away from the cavity of
the frame.

Yet other aspects of the disclosure are directed to a
ligation clip including a frame, a flexible band, and a spring
beam. The frame has a first end portion, a second end
portion, and spaced side walls that form a rectangular
configuration. The frame defines a cavity between the side
walls. The second end portion of the frame defines a latch
receiver that includes a latch slot that defines a shoulder. The
flexible band has a first end portion that 1s coupled to the first
end portion of the frame and a second end portion that
supports a latch. The flexible band 1s movable 1n relation to
the frame from an open position to a clamped position. The
latch 1includes a tlexible tab that 1s received within the latch
slot of the latch receiver. The flexible tab of the latch
supports a detent that engages the shoulder defined within
the latch slot when the flexible beam 1s 1n the clamped
position to retain the flexible beam in the clamped position.
The spring beam 1s secured in cantilevered fashion to the
second end portion of the frame and 1s positioned over the
cavity defined by the frame.

In aspects of the disclosure, the frame has a rectangular
configuration.

In some aspects of the disclosure, the flexible band 1s
coupled to the first end portion of the frame by a living
hinge.

In certain aspects of the disclosure, the flexible beam 1s
coupled to the frame by a pivot pin.

In aspects of the disclosure, the first end portion of the
frame 1ncludes a first hinge portion and the first end portion
of the flexible band includes second hinge portion that is
coupled to the first hinge portion by the pivot pin.

In aspects of the disclosure, the first end portion of the
frame 1s coupled to the first end portion of the flexible band
by a dove-tail type connection.

In some aspects of the disclosure, the latch receiver
includes a latch slot that receives the latch to retain the

flexible beam 1n the clamped position.

In certain aspects of the disclosure, the latch slot defines
a shoulder.

In aspects of the disclosure, the latch includes a flexible
tab that 1s received within the latch slot when the flexible
beam 1s 1n the clamped position.

In some aspects of the disclosure, the flexible tab of the
latch supports a detent that engages the shoulder defined
within the latch slot when the flexible beam 1s 1n the clamped
position to retain the flexible beam in the clamped position.

In certain aspects of the disclosure, the ligation clip 1s
formed as a single piece using a molding process.

In aspects of the disclosure, the spring beam includes a
curved body that 1s formed of a resilient material and
includes a central portion that bows upwardly away from the
cavity of the frame.

In some aspects of the disclosure, the latch slot includes
an inlet opening that defines an inwardly tapered guide
surface.

Other features of the disclosure will be appreciated from
the following description.
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BRIEF DESCRIPTION OF THE DRAWINGS

Various aspects of the disclosed two piece ligation clips
are described herein below with reference to the drawings,
wherein:

FIG. 1 15 a side perspective view of a ligation clip 1 an
open position including aspects of the disclosure;

FIG. 2 1s a cross-sectional view taken along section lines
5-5 of FIG. 1;

FIG. 3 1s an enlarged view of the indicated area of detail
shown 1n FIG. 2;

FIG. 4 1s an enlarged view of the indicated area of detail
shown 1n FIG. 2

FIG. 5 15 a cross-sectional view of the ligation clip shown
in FIG. 1 1n a clamped position;

FIG. 6 1s an enlarged view of the indicated area of detail
shown 1n FIG. 5;

FIG. 7 15 a side perspective view of a ligation clip 1 an
open position mcluding other aspects of the disclosure;

FI1G. 8 15 a side perspective view of the ligation clip shown
in FI1G. 7 with a flexible band of the ligation clip separated
from a frame of the ligation clip

FIG. 9A 1s a side, cutaway view of an alternative frame
and flexible band of the ligation clip shown n FIG. 1 with
the parts separated;

FIG. 9B 1s a top, cutaway view of the frame and flexible
band shown 1in FIG. 9A; and

FIG. 10 1s a side, cutaway view of another alternative
frame and flexible band of the ligation clip shown 1n FIG. 1
with the parts separated.

DETAILED DESCRIPTION

The disclosed ligation clip will now be described 1n detail
with reference to the drawings in which like reference
numerals designate 1dentical or corresponding elements in
each of the several views. However, it 1s to be understood
that the disclosed aspects of the ligation clip are merely
exemplary of the disclosure and may be embodied 1n various
forms. Well-known functions or constructions are not
described 1n detail to avoid obscuring the disclosure in
unnecessary detail. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted as
limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled 1n the art to
variously employ the disclosure in virtually any appropri-
ately detailed structure. In addition, directional terms such as
upper, lower, top, bottom, and similar terms are used to
assist 1n understanding the description and are not intended
to limit the disclosure.

In this description, the term “endoscopic™ i1s used gener-
ally to refer to endoscopic, laparoscopic, arthroscopic, and/
or any other procedure conducted through a small diameter
incision or cannula. Further, the term ‘““clinician” 1s used
generally to refer to medical personnel including doctors,
nurses, and support personnel. Finally, the term “substan-
tially” 1s used generally to refer to 90 percent to 110 percent
ol a referenced parameter.

The disclosed ligation clip includes a frame having a first
end and a second end, a flexible band that 1s hinged to the
first end of the frame, and a spring beam that 1s secured 1n
a cantilevered fashion to the second end of the frame. The
flexible band includes a zip-tie like latch and the frame
includes a latch recerver on 1ts second end. The flexible band
can be stretched over the frame and latched to the latch
receiver on the frame to compress tissue positioned between
the flexile band and the spring beam. The spring beam
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4

applies a controlled pressure to tissue clamped between the
flexible band and the spring beam to minimize 1schemic
tissue damage. The configuration of the ligation clip 1s low
profile to improve visualization at a surgical site and allows
for manufacture with non-engineering grade materials.

The disclosed ligation clip 1s shown generally in FIGS.
1-6 as ligation clip 10. FIGS. 1-4 illustrate the ligation clip
10 in an open position. The ligation clip 10 1includes a frame
12, a flexible band 14, and a spring beam 16. In aspects of
the disclosure, the frame 12 has a rectangular configuration
and includes side walls 20, a first end wall 22, and a second
end wall 24 that together define a cavity 26. The second end
wall 24 of the frame 12 includes a latch receiver 28 which
includes a stepped latch slot 30 that defines a shoulder 32.
The entrance or inlet to the latch slot 30 may include an
inwardly tapered guide surface 30a (FIG. 3).

The spring beam 16 15 secured to the second end wall 24
of the frame 12 and extends in cantilevered fashion over the
cavity 26. In aspects of the disclosure, the spring beam 16
includes a curved body 34 that 1s formed of a resilient
material and includes a central portion that bows upwardly
away from the cavity 26 of the frame 12.

The flexible band 14 1ncludes a first end portion 36 that 1s
coupled to the first end wall 22 of the frame 12 and a second
end portion 38 that supports a latch 40. In aspects of the
disclosure, the flexible band 14 1s coupled to the frame 12
with a living hinge 42 (FIG. 2). It 1s envisioned that other
coupling devices can be used to secure the flexible band 14
to the frame 12 to facilitate pivoting movement of the
flexible beam 14 1n relation to the frame 12 between open
and clamped positions. For example, 1n an alternative liga-
tion clip shown generally in FIGS. 7 and 8 as ligation clip
100, the flexible band 114 1s pivotably coupled to the frame
112 using a pivot pin 150. In ligation clip 100, the first end
portion of the frame 112 includes a first hinge portion 1352
and the first end portion of the flexible band 114 includes a
second hinge portion 154 that 1s coupled to the first hinge
portion 152 by the pivot pimn 150 to facilitate pivotable
movement of the tflexible band 114 in relation to the frame
112 between the open and clamped positions. The ligation
clip 100 also includes a spring beam 116 that 1s substantially
similar to spring beam 16.

It 1s envisioned that other structure may be used to couple
the flexible band 114 to the frame 112. For example, the
flexible band 114 and the frame 112 may be connected
together using a snap-fit type connection (FIG. 10) or a
dove-tail type coupling (FIGS. 9A and 9B). In aspects of the

disclosure 1llustrated 1n FIGS. 9A and 9B, a first end portion
of the flexible band 114' has a dove-tail 78' that 1s received
within a dove-tail slot 80' formed 1n the first end wall of the
frame 112'. The dove-tail 78' defines an area of reduced
thickness 82' to facilitate pivotal movement of the flexible
band 114' in relation to the frame 112'. In other aspects of the
disclosure, the first end portion of the flexible band 114"
includes a pivot member 78" that 1s received within a
cylindrical opening 80" defined by a tlexible finger 82". The
finger 82" 1s resilient and can flex outwardly 1n the direction
of arrow “Z” to allow the pivot member 78" to be received
within the cylindrical opening 80" 1n snap-fit fashion.

In aspects of the disclosure, the latch 40 includes a
flexible tab 44 that 1s received within the latch slot 30 when
the flexible band 14 1s moved to the clamped position to
secure the flexible band 14 1n the clamped position. The
flexible tab 44 includes a resilient detent 46 that engages the
shoulder 32 (FIG. 3) defined within the latch slot 30 to retain
the flexible band 14 1n the clamped position. The resilient
detent 46 extends outwardly of the flexible tab 44 a distance




US 11,696,764 B2

S

greater than the width of the latch slot 30 but 1s deformable
inwardly towards the flexible tab 44 to facilitate passage of
the detent 46 through the latch slot 30. It 1s envisioned that
other latch structures on the frame 12 and/or the flexible
band 14 could be incorporated into the ligation clip 10.

The ligation clip 10 may be formed at least 1n part of a
resilient bioabsorbable and/or biocompatible polymeric
material. Examples of suitable bioabsorbable and/or bio-
compatible polymeric materials include acetal polyoxym-
cthylene (POM), polyethylene terephthalate (PET), poly-
butylene  terephthalate  (PBT), polyoxymethylene,
polyetheretherketone (PEEK), polypropylene, and polyeth-
ylene or other thermoplastic materials having similar prop-
erties that can be mjection-molded. The ligation clip 10 may
also be made at least 1n part of a polymeric material or
materials 1n combination with radiolucent metal alloys.
Alternately, other materials may be used to form the ligation
clip 10 including biocompatible metals, plastics and com-
posites.

It 1s envisioned that the ligation clip 10 can be formed by
any known molding process, €.g., injection molding, over-
molding or the like. It 1s also envisioned that the frame 12,
the tlexible band 14, and the spring beam 16 can be molded
as single piece construction.

FIGS. 5 and 6 1llustrate the ligation clip 10 1n the clamped
position. In use of the ligation clip 10, the ligation clip 10 1s
positioned about tissue ““I”” 1n 1ts open position to place the
tissue “I”” between the flexible band 14 and the spring beam
16. When the tissue ““I”" 1s properly positioned within the
ligation clip 10, the flexible band 14 1s pivoted 1n the
direction of arrow “A” 1n FIG. § to clamp the tissue “17”
between the flexible band 14 and the spring beam 16. When
the flexible band 14 nears the clamped position, the flexible
tab 44 of the latch 40 on the second end portion of the
flexible band 14 1s mserted into the latch slot 30 of the latch
receiver 28 1n the frame 12. The inwardly tapered walls 30a
that define the inlet 30a to the latch slot 30 guide the flexible
tab 44 into the latch slot 30. As the flexible tab 44 1s
advanced through the latch slot 30, the detent 46 of the latch
28 1s deformed 1nwardly and passes through the latch slot 30
until the resilient detent 46 passes the shoulder 32. When the
resilient detent 46 passes the shoulder 32 within the latch
slot 30, the resilient detent 46 snaps outwardly 1nto engage-
ment with the shoulder 32 to retain the flexible band 14 in
the position.

Persons skilled in the art will understand that the devices
and methods specifically described herein and illustrated 1n
the accompanying drawings are non-limiting exemplary
aspects of the disclosed ligation clip. It 1s envisioned that the
clements and features 1llustrated or described 1n connection
with one exemplary embodiment may be combined with the
clements and features of another without departing from the
scope of the disclosure. As well, one skilled 1n the art waill
appreciate further features and advantages of the disclosure
based on the above-described aspects of the disclosed liga-
tion clip. Accordingly, the disclosure 1s not to be limited by
what has been particularly shown and described, except as
indicated by the appended claims.

What 1s claimed 1s:

1. A ligation clip comprising:

a frame having a first end portion, a second end portion,
and spaced side walls, the frame defining a cavity
between the side walls, the second end portion of the
frame defining a latch receiver;

a flexible band having a first end portion coupled to the
first end portion of the frame and a second end portion
supporting a latch, the flexible band being moveable 1n
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relation to the frame from an open position to a
clamped position, the latch recerved within the latch
receiver 1n the clamped position to retain the flexible
band 1n the clamped position; and

a spring beam secured to the second end portion of the
frame 1n cantilevered fashion, the spring beam extend-
ing over the cavity defined by the frame.

2. The ligation clip of claim 1, wherein the frame has a

rectangular configuration.

3. The ligation clip of claim 2, wherein the flexible band
1s coupled to the first end portion of the frame by a living
hinge.

4. The ligation clip of claim 2, wherein the first end
portion of the frame includes a first hinge portion and the
first end portion of the flexible band includes second hinge
portion, the first hinge portion coupled to the second hinge
portion by a pivot pin.

5. The ligation clip of claim 2, wherein the first end
portion of the frame 1s coupled to the first end portion of the
flexible band by a dove-tail type connection.

6. The ligation clip of claim 2, wherein the latch recerver
includes a latch slot that receives the latch to retain the
flexible beam 1n the clamped position.

7. The ligation clip of claim 6, wherein the latch slot
defines a shoulder.

8. The ligation clip of claim 7, wherein the latch includes
a tlexible tab that 1s recerved within the latch slot when the
flexible beam 1s 1n the clamped position.

9. The ligation clip of claim 8, wherein the flexible tab of
the latch supports a detent, the detent engaging the shoulder
defined within the latch slot when the flexible beam 1s 1n the
clamped position to retain the flexible beam in the clamped
position.

10. The ligation clip of claim 6, wherein the latch slot
includes an inlet opening that defines an mwardly tapered
guide surface.

11. The ligation clip of claim 1, wherein the ligation clip
1s formed as a single piece using a molding process.

12. The ligation clip of claim 1, wherein the spring beam
includes a curved body formed of a resilient material, the
curved body including a central portion that bows upwardly
away from the cavity of the frame.

13. A ligation clip comprising:

a Iframe having a first end portion, a second end portion,
and spaced side walls, the frame having a rectangular
configuration and defining a cavity between the side
walls, the second end portion of the frame defimng a
latch receiver;

a flexible band having a first end portion coupled to the
first end portion of the frame and a second end portion
supporting a latch, the flexible band being moveable 1n
relation to the frame from an open position to a
clamped position, the latch received within the latch
receiver 1n the clamped position to retain the flexible
band 1n the clamped position; and

a spring beam secured in cantilevered fashion to the
second end portion of the frame, the spring beam being,
positioned over the cavity defined by the frame and
having a curved body including a central portion that
bows upwardly away from the cavity of the frame.

14. The ligation clip of claim 13, wherein the flexible
band 1s coupled to the first end portion of the frame by a
living hinge.

15. The ligation clip of claim 13, further including a pivot
pin, wherein the first end portion of the frame 1ncludes a first
hinge portion and the first end portion of the flexible band
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includes second hinge portion, the {first hinge portion
coupled to the second hinge portion by the pivot pin.

16. The ligation clip of claiam 13, wherein the latch
receiver includes a latch slot that defines a shoulder and the
latch 1ncludes a flexible tab that 1s recerved within the latch
slot when the flexible beam 1s 1n the clamped position.

17. The ligation clip of claim 16, wherein the tlexible tab
of the latch supports a detent, the detent engaging the

shoulder defined within the latch slot when the flexible beam
1s 1n the clamped position to retain the flexible beam 1n the
clamped position.

18. A ligation clip comprising;:

a frame having a first end portion, a second end portion,
and spaced side walls, the frame having a rectangular
configuration and defimng a cavity between the side
walls, the second end portion of the frame defining a
latch receiver, the latch receiver including a latch slot
that defines a shoulder;

a flexible band having a first end portion coupled to the
first end portion of the frame and a second end portion
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supporting a latch, the flexible band being moveable in
relation to the frame from an open position to a
clamped position, the latch including a flexible tab that
1s rece1ved within the latch slot of the latch receiver, the
flexible tab of the latch supporting a detent that engages
the shoulder defined within the latch slot when the
flexible beam 1s 1n the clamped position to retain the
flexible beam 1n the clamped position; and

a spring beam secured in cantilevered fashion to the

second end portion of the frame, the spring beam being,
positioned over the cavity defined by the frame.

19. The ligation clip of claim 18, wherein the flexible
band 1s coupled to the first end portion of the frame by a
living hinge.

20. The ligation clip of claim 18, further including a pivot
pin, wherein the first end portion of the frame includes a first
hinge portion and the first end portion of the flexible band
includes second hinge portion, the first hinge portion
coupled to the second hinge portion by the pivot pin.
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